One of the main research topics in asset pricing in the 1990's has been the work initiated by Fama and French (1992) . Fama 
and French show that the domestic Capital Asset
Pricing Model (CAPM) can no longer explain the cross-section of asset returns in the US.
They propose an alternative model which includes a factor related to book-to-market information, (HML), and a factor related to size, (SMB). Fama and French (1992 , 1993 , 1995 , 1996 , 1998 ) document that their model does a good job in explaining equity returns, not only in the US but also internationally. However, there is still little evidence that their proposed factors are related to fundamental risk in the economy. Fama and French (1993 , 1995 , 1996 , 1998 argue that HML and SMB act as state variables in the context of Merton's (1973) ICAPM. If this is the case, HML and SMB should capture information about fundamental risk factors that affect the investment opportunity set.
In this paper we show that news related to future GDP growth constitute important factors in equity returns. In addition, much of the ability of the Fama-French factors to explain the cross-section of equity returns is due to news they contain related to future GDP growth. Once this information is removed from HML and SMB, the FamaFrench model cannot explain the cross-section of equity returns substantially better than the domestic CAPM.
At each point in time, news related to future GDP growth is unobservable and therefore, this information needs to be extracted from asset returns that are affected by it.
We show that the six portfolios that Fama and French use to create HML and SMB contain such news. Therefore, they can be used as base assets for the construction of mimicking portfolios of news related to future GDP growth.
We verify that these six portfolios which are the intersection of two market value (MV) and three book-to-market (B/M) portfolios are not multifactor mean variance (MMV) in the sense that the two MV and three B/M portfolios are -see Fama and French (1996) . Portfolios are MMV if they have the smallest possible return variances, given their expected returns and betas. If the six portfolios were MMV, any combination of three of them would be able to price equities as well as the Fama-French model. That would make them inappropriate to be used as base assets for the creation of mimicking portfolios. We demonstrate that this is clearly not the case.
We create several mimicking portfolios using alternative subsets of the base assets. We show that while all mimicking portfolios can capture some news related to future GDP growth, those created from assets grouped on the basis of their B/M characteristics explain the cross-section of equity returns better. In fact, they can explain the cross-section of equity returns as well as the Fama-French model does.
We also find that the same mimicking portfolios can explain large proportions of the time-series variations in both HML and SMB. This is so despite the fact that HML and SMB are not linear combinations of the mimicking portfolios. We show that the information in HML and SMB which is common to that of the mimicking portfolios, together with the market factor, can explain the cross-section of equity returns similarly to the Fama-French model. Alternatively, the orthogonal to the mimicking portfolios information in HML and SMB, in conjunction with the market factor, cannot explain the cross-section of equity returns substantially better than the domestic CAPM. These results suggest that much of the ability of the Fama-French model to explain equity returns is due to news related to future GDP growth contained in HML and SMB.
The remainder of the paper is organized as follows: Section I describes the data.
Section II lays out the methodology used to create mimicking portfolios of news related to future GDP growth. In the same section, we also compute the mimicking portfolios and present their properties. Section III examines the ability of the mimicking portfolios to explain equity returns. We also compare our results with those obtained from the domestic CAPM and the Fama-French model. Section IV evaluates the GDP newsrelated information contained in HML and SMB. In Section V we provide diagnostic tests which demonstrate that the six Fama-French portfolios are appropriate to be used as base assets in the construction of the mimicking portfolios. These tests verify the validity of our asset pricing results and the importance that news related to future GDP growth has on equity returns. We conclude in Section VI with a summary of our results.
I. Data and testing approach
We use the twenty-five US equity portfolios constructed by Fama and French. The portfolio returns are value-weighted, and they are formed from the intersection of five size (MV) portfolios and five book-to-market (B/M) portfolios. The portfolios are rebalanced every June, using end-of-June MV information and six-month prior B/M information. The portfolios include NYSE, AMEX, and NASDAQ firms in COMPUSTAT, as well as firms hand-collected from the Moody's Industrial Manuals.
In addition, we use the six value-weighted portfolios, constructed again by Fama and French, from the intersections of two MV and three B/M portfolios. These portfolios use the same assets as the twenty-five portfolios and they are rebalanced in the same way.
In the work of Fama and French (1993 , 1995 , and 1996 and Davis, Fama and French 6 (2000) , the six portfolios are used to create the HML and SMB factors. In our study, the six portfolios play the role of base assets in the construction of mimicking portfolios that track news related to future GDP growth. The appropriateness of the six portfolios to be used as base assets in the construction of the mimicking portfolios is shown in Section V.
The market portfolio (MKT) is proxied by the value-weighted return on all firms included in the twenty-five portfolios 1 . Data for the short-term riskless rate (RF) are from the 1999 Yearbook on Stocks, Bonds, Bills, and Inflation compiled by Ibbotson
Associates. Seasonally adjusted GDP data are obtained from OECD's Main Indicators.
In the construction of the mimicking portfolios, we make use of some control variables which are known to predict equity returns. These control variables include the default premium (DEF), the term premium (TERM) and the 30-day T-bill rate (RF) obtained from Ibbotson Associates. DEF is defined as the difference between the return on long-term corporate bonds and long-term government bonds. Similarly, TERM is the difference between the return on 30-year government bonds and the short-term rate. In addition, we use a detrended wealth variable, cay, computed by Lettau and Ludvigson (1999) . This variable represents deviations from a common trend found in consumption, asset wealth, and labor income. Lettau and Ludvigson show that the deviations are the result of movements in the consumption-aggregate wealth ratio. They also show that cay is a powerful predictor of stock returns in short to medium horizons and provide details of its construction.
Our tests run from 1957 to 1998, which represents the period for which data for all variables are available. The use of mimicking portfolios allows us to perform the asset pricing tests on monthly data, although GDP information is only available on a quarterly basis. All returns are continuously compounded and in percentage terms.
The asset pricing tests follow the time-series regression approach of Black, Jensen and Scholes (1972) . This is also the empirical approach used in Fama and French (1993 , 1995 , 1996 , 1998 regressions.
II. Construction of mimicking portfolios that track news related to future GDP growth.
A simple way to construct mimicking portfolios is to regress the macroeconomic variable of interest on a set of portfolio returns (base assets) as proposed in Breeden, Gibbons, and Litzenberger (1989) . The fitted value from the regression will contain the same information as the macroeconomic variable, but now this information will be expressed in terms of portfolio returns.
We know that only innovations carry a risk premium in asset returns. Therefore, it is useful for our purposes to "filter" the information in the mimicking portfolios, so that they mainly capture news related to future GDP growth. One way to do that is by including in the right-hand-side (RHS) of the regression control variables which can predict the returns on the base assets. This variation to the simple mimicking portfolio approach is presented in Lamont (1999) . Note, however, that our results are not specific to that choice. Our main results hold independently of which of the two methodologies is used to construct the mimicking portfolios.
The regression model estimated is of the form:
where: y t+k is the realized future value of the macroeconomic variable of interest.
B t denotes the realized returns on a vector of base assets at time t. The base assets are zero-investment portfolios. Therefore, the coefficients from the regression can be interpreted as portfolio fractions even if they do not add up to one.
Z t-1 denotes a set of control variables which have the ability to predict the returns on the base assets, and, e t+k are the regression residuals.
The return on the mimicking portfolio is then equal to
This mimicking portfolio tracks news of the macroeconomic variable y t+k using as base assets the vector of returns B t .
There are two assumptions underlying the Lamont procedure stated in equation
(1): first, asset returns are assumed to reflect changes in expectations about future macroeconomic variables, and second, the lagged control variables can predict expected returns on the base assets. In the tests presented later on in this section, we verify that the mimicking portfolios can capture news related to future GDP growth. Furthermore, as noted earlier, the control variables used in our tests are chosen on the basis of their ability to predict expected equity returns.
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The six portfolios constructed by Fama and French, which play the role of base assets, are made into zero-investment portfolios by calculating their excess returns over the riskless rate.
We create six mimicking portfolios that track news related to future GDP growth.
The first mimicking portfolio uses only excess returns on the two small MV portfolios.
The second one uses only excess returns on the two big MV portfolios. Similarly, the third, fourth, and fifth mimicking portfolios use only excess returns on the high, low, and medium B/M portfolios, respectively. Finally, we create a mimicking portfolio using the excess returns on all six base assets. The reason we create so many mimicking portfolios is in order to examine whether the ability of stock returns to capture news related to future GDP growth is specific to their B/M and MV characteristics.
The mimicking portfolios are constructed to track news related to GDP growth over the next four quarters. Therefore, in equation (1), k takes the value of 4. The implicit assumption is that asset returns reflect news about next year's GDP growth. This is a reasonable simplifying assumption because even if asset returns reflect news about future GDP growth over a longer horizon, we would expect that most of this news refers to next year's GDP growth. Table I presents the construction of the mimicking portfolios from regressions of next year's GDP growth on base assets and the control variables. The top panel of the table refers to the base assets whereas the bottom panel refers to the set of lagged control 2 For a recent evaluation of variables that can predict equity returns, see Lettau and Ludvigson (1999) .
variables which also includes a constant. Note that RF is not lagged by one quarter. This is because the T-bill rate at time t is known at time t-1. The GDP growth is expressed in annual terms. The t-values reported below the coefficient estimates are calculated from standard errors corrected for serial correlation and White (1980) heteroskedasticity using the Newey-West (1987) estimator. The lag parameter q was set equal to 3.
We denote by TRSMALL the mimicking portfolio that uses as base assets the two small MV portfolios. Similarly, we call TRBIG the mimicking portfolio that uses as base assets the two big MV portfolios. By the same token, TRHIGH, TRLOW, TRMED are the mimicking portfolios that use as base assets the high, low, or medium B/M base assets, respectively. Finally, we call TRALL the mimicking portfolio constructed using all base assets.
The returns of the base assets are highly correlated and it is, therefore, difficult to interpret their coefficient estimates. For that reason, we perform a set of tests suggested in Lamont (1999) , which provide an idea of the ability of the mimicking portfolios to track news related to GDP growth. These are reported in Table II .
In Panel A of Table II , we test whether the combinations of the base assets examined reflect news related to future GDP growth. The chi-square tests reject the hypothesis that the coefficients on the base assets are jointly zero. In the cases where only subsets of the six base assets are used, the hypothesis is rejected at the 1% level. In contrast, when all six assets are used in the regression, the hypothesis is rejected at the 5% level.
We next regress the difference between the realized future GDP growth and the expected future GDP growth, given our set of control variables, on the unexpected returns of the base assets:
The R-square from this regression provides an idea of the ability of the mimicking portfolios to track news related to future GDP growth. The R-squares are reported in Panel B. They vary between 3% and 8%. It appears that all mimicking portfolios have some ability to track such news. However, we cannot infer from this test which mimicking portfolio is the most informative about revisions in expectations of future GDP growth. We will evaluate the information content of the mimicking portfolios by examining their ability to explain equity returns in Section III.
Furthermore, Panel C provides summary statistics for the mimicking portfolios. In all cases, the mean of the mimicking portfolios is positive. This means that the risk premium for news related to future GDP growth is positive. In addition, it is statistically significant in all cases apart from that of TRLOW.
Note that both the means and the standard deviations of all mimicking portfolios are quite small. This implies that in an asset pricing model, the slope coefficients of the mimicking portfolios will have to be quite large in order to explain equity returns. We will see in Section III that this is indeed the case.
Finally, Panel D reports the correlation matrix of the mimicking portfolio returns.
As expected, the correlation coefficients are quite high. However, they are not equal to one. GDP growth is an aggregate variable. It is therefore possible that each mimicking portfolio carries slightly different news related to future GDP growth that refer to different components of this aggregate variable. We will discuss this point further in Section III.B. We next examine whether these potential differences in the information content of the mimicking portfolios are important for pricing equities.
III. The ability of the mimicking portfolios to explain equity returns.
We regress the excess returns on the 25 Fama-French portfolios on each of the mimicking portfolios:
R t : the return on the 25 Fama-French portfolios;
TRPORT: TRSMALL, TRBIG, TRHIGH, TRLOW, TRMED, and TRALL.
The results are reported in Table IIIA Similarly to TRLOW, the coefficients of TRHIGH increase as the size quintile decreases.
However, contrary to TRLOW, they also increase when the B/M quintile increases.
Finally, the coefficients of TRMED have a clear monotonic relation to size. They are strongly negative for small MV portfolios and become positive as the size quintile increases. This regression model allows us to examine whether another combination of mimicking portfolios, created from nonoverlapping base assets which exhaust the set of base assets, can produce similar results to those of the regression model (5). This time, the emphasis is on size since the mimicking portfolios are constructed from base assets grouped according to the MV characteristics of stocks.
The results are reported in Panel B of Table V. The regression model (6) produces slope coefficients that are almost always statistically significant. Furthermore, the slope coefficients of TRSMALL have a monotonic relation to size for 24 of the 25 portfolios.
Nonetheless, the variation they exhibit across quintiles is not as large as that observed in the cases of TRLOW, TRHIGH, and TRMED. Furthermore, the coefficients of TRBIG do not reveal any obvious relation to either size or B/M. Model (6) can also explain less of the time-series variation in the excess portfolio returns than model (5), although more than TRSMALL or TRBIG alone. The average adjusted R-square is barely 0.60. Furthermore, the intercepts are often much higher than those of model (5). The MSI is 0.10. This is larger than the MSI from univariate regressions of the 25 portfolio returns on TRALL.
It appears that the size dimension of the base assets in the mimicking portfolios is not helpful in capturing news related to GDP growth that are important for pricing the 25 LHS assets. This is in sharp contrast to what we found for the B/M dimension of the base assets.
B. Interpreting the results.
Our results show that the B/M characteristics of the base assets are important in the ability of the mimicking portfolios to price equities. Furthermore, the combination of the three mimicking portfolios formed from assets grouped on B/M can price equities better than TRALL and as well as the Fama-French model.
One possible explanation for these findings is that each mimicking portfolio captures slightly different shocks that affect equity returns and which determine future GDP growth. This can be the case because GDP is an aggregate variable. The various shocks will affect the growth opportunities of the firms and therefore, their B/M. They will also affect their output and consequently the future GDP growth. But firms may not be affected by all shocks to the same degree. The extent to which they are affected may be a function of their B/M. If we create a single portfolio of all firms, some of these shocks may be concealed. For that reason, it may be necessary to use more than one mimicking portfolio to adequately capture the shocks that translate into future GDP growth. To determine the exact nature of these shocks, we need a general equilibrium model. Such a model is beyond the scope of this study which simply shows through empirical methods that news related to future GDP growth is important for pricing equities.
Another explanation, which is not unrelated to the one provided above, can be found in Fama and French (1995) . They show that B/M and size are associated with persistent differences in profitability. Their measure of profitability is the ratio of common equity income at the end of year t, to the book value of common equity for year t-1. They find that low B/M stocks are more profitable than high B/M stocks. The relation is weaker in the case of size. Only conditional on B/M being high or low, small stocks tend to have lower earnings than big stocks.
It is reasonable to conjecture that profitability is related to econo mic growth.
News about an increase in future GDP growth should, on average, be related to an increase in the profitability of firms. In light of the results in Fama and French (1995) , we would expect this increase in profitability to be better reflected in the returns of stocks grouped on the basis of their B/M, rather than in the returns of stocks grouped on the basis of size. In other words, just as B/M is a stronger indicator of profitability than size, it seems that it is also a stronger indicator of GDP growth. Based on this argument, it is plausible that mimicking portfolios formed from stocks grouped on B/M better capture news related to future GDP growth, which is relevant for pricing equities, than mimicking portfolios formed from stocks grouped on size, or the aggregate mimicking portfolio TRALL. Once again, to determine which interpretation is the most accurate, we need a theoretical model. This is the subject of our future work.
C. The market factor.
The regression models that examine the ability of news related to future GDP growth to explain equity returns do not include the market factor. A natural question to ask at this point is whether the inclusion of the market portfolio in equation (5) for instance, will further improve the ability of this empirical model to explain equity returns.
To test this hypothesis, we regress the market factor on TRHIGH, TRLOW, and TRMED. T-values corrected for heteroskedasticity and serial correlation (3 lags) appear in parentheses below the coefficient estimates: As can be seen from the above regression results, the three mimicking portfolios can explain almost the entire time-series variation in the equity market portfolio. This means that the market factor is virtually imbedded in the three mimicking portfolios, and therefore, it does not need to be included separately.
To express the regressors in model (5) in terms of the market portfolio, it suffices to rotate them in the following manner. Calculate the "market portfolio" as a linear combination of TRLOW, TRHIGH, and TRMED, using as weights the slope coefficients of regression (7). One can then repeat the tests of Table V , Panel A, by including as regressors the return on the "market portfolio" and only two of the three mimicking portfolios. The intercepts and R-squares of the new set of regressions will be identical to those reported in Table V , Panel A. Evidently, the slope coefficients will differ depending on which two of the three mimicking portfolios are included in the regression model. A rotation of the three mimicking portfolios in this manner allows us again to interpret the first factor as the market portfolio, and the other two as hedge funds in the spirit of
We also regress the market factor on TRSMALL and TRBIG: We find that TRSMALL and TRBIG can explain 61% of the time-series variation in the market factor, which leaves a substantial 39% of the time-series variation unexplained. In this case, the inclusion of the market portfolio may be warranted. Table VI provides the results from regressions of the excess returns on the 25 portfolios on the return of the market portfolio as well as TRSMALL and TRBIG. The average adjusted R-square is now 0.83 but still lower than that of model (5). Furthermore, although the market betas are always statistically significant, the model cannot explain the cross-sectional variation in the 25 portfolio returns as well as the regression model (5). The intercepts remain large in absolute value. The MSI is 0.05 which is still higher than that from the regressions of the 25 portfolio returns on the market factor and TRALL. Therefore, the limited ability of TRSMALL and TRBIG to explain the crosssection of asset returns is not due to omitted information related to the market factor.
Furthermore, it is not true that any combination of two mimicking portfolios plus the market factor can produce asset pricing results similar to those of model (5) and the Fama-French model.
IV. Can the mimicking portfolios explain HML and SMB?
Since the mimicking portfolios can explain asset returns and span the market portfolio, at least to some extent, it is useful to examine whether they can also explain the FamaFrench factors. The answer to this question is not obvious because HML and SMB are "market neutral", in the sense that they have betas with the market portfolio which are small.
We first regress HML and SMB on TRHIGH, TRLOW, and TRMED. The results are reported in Table VII . The combination of the three mimicking portfolios can explain almost the entire time-series variation in HML. The R-square from the regression of HML on TRHIGH, TRLOW, and TRMED is 0.90. In addition, the intercept is small and statistically insignificant. 3 Furthermore, a regression of SMB on TRHIGH, TRLOW, and TRMED results in an R-square of 0.61 and an intercept that is small and statistically indistinguishable from zero. Therefore, these three mimicking portfolios can explain substantial proportions of the time-series variation in both HML and SMB, although they are formed using assets grouped on B/M.
The above results suggest that although HML and SMB were not designed to capture news related to future GDP growth, they appear to do so to a large extent. In other words, a large proportion of the information contained in the Fama-French factors is common to that in the three mimicking portfolios.
We also regress HML and SMB on TRSMALL and TRBIG. Again the results are reported in Table VII . The combination of TRSMALL and TRBIG can explain only 5% of the time-series variation in HML and 22% in SMB. In both cases, the intercepts are large and statistically significant at the 10% level. Note that although TRSMALL and TRBIG were formed using base assets grouped on size, they can explain a much smaller fraction of the time-series variation in SMB than TRLOW, TRHIGH, and TRMED
together.
An explanation for these results can be found in the slope coefficients of the mimicking portfolios discussed in Section IIIA. The slope coefficients of TRHIGH, TRLOW, and TRMED are related to size, whereas those of TRHIGH and TRLOW are also related to B/M. However, only the coefficients of TRSMALL are weakly related to size, while no obvious relation to either size or B/M is present in the coefficients of TRBIG.
Finally, Table VII reports the results from regressions of HML and SMB on the aggregate mimicking portfolio TRALL. Only 1% of the time-variation in HML can be explained by TRALL. The slope coefficient is small and statistically significant at the 10% level whereas the intercept is large and statistically significant at the 1% level. In contrast, TRALL can explain 10% of the time-variation in SMB. The slope coefficient is now large and statistically significant at the 1% level, while the intercept is small and indistinguishable from zero in statistical terms.
These results show that although news related to future GDP growth, as captured in TRALL, can explain part of the time-series and cross-sectional variation in returns, only a small proportion of this information is present in HML and SMB. This is because the construction of TRALL masks the B/M characteristics of the base assets. It appears that the B/M characteristics of the base assets contribute significantly in the ability of the mimicking portfolios to explain the cross-section of the 25 portfolios, the Fama-French factors, and the market portfolio.
To examine the extent to which the performance of the Fama-French model is due to the information in HML and SMB which is common to news related to future GDP growth, we perform the following tests. We decompose each of the two Fama-French factors into two orthogonal components based on the regressions of the two factors on TRHIGH, TRLOW, and TRMED. Recall that this is the combination of mimicking portfolios that can explain the cross-section of equity returns as well as the Fama-French model, in addition to explaining substantial proportions of the time-variation in HML, SMB, and the market factor.
The first component of HML is the sum of the products of the slope coefficients with the three mimicking portfolios. We will call this component HMLTR. The second component is the sum of the intercept and the residuals of the regression and we will identify it by HMLNTR. Similarly, the first component of SMB is given by the sum of the products of the regression coefficients with TRHIGH, TRLOW, and TRMED. This component will be called SMBTR. The second component of SMB, defined as the sum of the intercept and the residuals of the regression will be called SMBNTR. The orthogonalized components of HML and SMB are again zero-investment portfolios.
In Table VIII , we report results from regressions of the excess returns of the 25 portfolios on the market return, HMLTR and SMBTR. These regressions aim to evaluate whether the information contained in HML and SMB, which is common with that in TRHIGH, TRLOW, and TRMED, is sufficient to replicate the performance of the FamaFrench model. In other words, the regressions reported in Table VIII aim to evaluate whether all the priced information in HML and SMB is limited to news related to future GDP growth.
A comparison of Tables IV and VIII reveals that the slope coefficients of HMLTR exhibit the same strictly monotonic relation to B/M as the coefficients on HML.
They are also often similar in magnitude to those of HML. In addition, the coefficients on SMBTR are monotonically related to size, similarly to the coefficients of SMB.
However, they are often larger than the ones of SMB. Furthermore, the coefficients of the market factor in Table VIII tend to be smaller than those estimated as part of the FamaFrench model.
The average adjusted R-square from the regressions of Table VIII is 0.88, which is lower than that of the Fama-French model. However, the MSI is 0.02, which is the same as that of the Fama-French model.
The results of Table VIII suggest that we can replicate, to a large extent, the performance of the Fama-French model by only using the part of the information in HML and SMB which is common with TRHIGH, TRLOW, and TRMED. It seems also that SMB contains additional information which may be relevant for pricing equities. We evaluate the importance of this information below. is orthogonal to the information contained in TRHIGH, TRLOW, and TRMED has little ability to explain stock returns. In contrast, the coefficients of SMBNTR maintain a monotonic relation to size. They are also almost always statistically significant.
Note, however, that the market betas are now generally larger than those reported in Table VIII , as well as those estimated as part of the Fama-French model, especially for the three smallest size quintiles. In fact, these market betas resemble more in magnitude to those estimated as part of the domestic CAPM. In addition, the intercepts in Table IX are generally similar in sign and size to those of the domestic CAPM. The MSI for Table   IX SMBNTR has some ability to explain equity returns, the information contained in SMBNTR, in conjunction with the market factor and HMLNTR cannot explain the crosssection of equity returns substantially better than the domestic CAPM. These results confirm that the performance of the Fama-French model seems to be to a large extent due to the information in HML and SMB which is common to the information in TRHIGH, TRLOW, and TRMED. Put differently, the performance of the Fama-French model seems to be, to a large degree, due to news related to future GDP growth contained in HML and SMB.
V. Diagnostic tests:
The choice of base assets in the construction of mimicking portfolios Fama and French (1996) In this section we examine whether the base assets used for the construction of the mimicking portfolios are MMV. If they are, then any combination of three mimicking portfolios will price the 25 LHS assets as well as the Fama-French model. In that case, model (5) is meaningless and news related to future GDP growth need not be the true economic risk factor contained in HML and SMB.
Note that we cannot infer whether the base assets are MMV from the results in Fama and French (1996) . Recall that the base assets are the intersections of S, B, L, M(edium) B/M and H. As a result, the base assets are more disaggregate portfolios than S, B, L, M, and H. Therefore, the fact that S, B, L, and H are MMV does not imply that the base assets are also MMV.
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Indirect evidence that the base assets are not MMV can be found in previous sections of the paper in two instances. First, TRHIGH, TRMED, and TRLOW, which are computed using as building blocks the base assets, can explain the 25 LHS portfolios, HML and the market portfolio. However, they can explain a substantially lower proportion of the time variation in SMB. If the base assets were MMV, they should have been able to explain SMB equally well, since any combination of MMV portfolios is also MMV. This is clearly not the case. Second, Table VI presents the results of a factor model that includes TRSMALL, TRBIG and the market portfolio. Fama and French (1996) show that the market portfolio is MMV. If TRSMALL and TRBIG were also MMV, the results of Table VI would be virtually identical to those of model (5). This is again clearly not the case. The results are markedly different. Model (5) performs much better than the one in Table VI .
We provide further evidence that the base assets are not MMV by estimating models which contain triplets of the mimicking portfolios. If the base assets were MMV in the sense used in Fama and French (1996) , the results would be virtually identical across estimations. To further prove that the base assets are not MMV, we construct mimicking portfolios with respect to other economic variables. For instance, if the base assets are MMV, TRHIGH, TRMED, and TRLOW would be able to explain the 25 LHS portfolios equally well, regardless of whether they track news related to future GDP growth or any other variable. In other words, the weights the six base assets receive in the mimicking portfolios would be of no importance.
We construct TRHIGH-, TRMED-, and TRLOW-type mimicking portfolios for inflation and changes in the Deutsche Mark -US dollar (DEM/USD) exchange rate. The methodology employed is exactly the same as the one described in Section II for the creation of the GDP mimicking portfolios.
Note that the base assets have virtually no ability to explain future inflation and changes in the DEM/USD exchange rate. Nevertheless, it is meaningful to use the coefficient estimates as weights in the construction of the mimicking portfolios exactly because the choice of weights is irrelevant for the asset pricing results, if the base assets are MMV. Given the limited interest of these first stage regressions, we do not report them here. Instead, we concentrate on the asset pricing results of the inflation and exchange rate mimicking portfolios.
Summaries of the intercepts and average R-squares are reported in Panel C of The results of Panel C demonstrate again that the base assets cannot be MMV in the sense used in Fama and French (1996) . Furthermore, they illustrate that the LHS variable in the first stage regression does matter. The difference in the results between Panels C and A is even more pronounced than it is between Panels B and A. This is because all mimicking portfolios in Panel B track news related to future GDP growth which is important for equity returns. Furthermore, as we demonstrated in Section IV, HML and SMB contain mainly news related to future GDP growth. Therefore, the results cannot be dramatically different across estimations. However, when variables with less dominant importance in equity returns are used as LHS variables in the first stage regressions, the mimicking portfolios can no longer explain the returns of the 25 portfolios as well as the Fama-French model does. These results verify the importance of news related to future GDP growth as a risk factor in equity returns.
Finally, we test whether the triplets of mimicking portfolios considered in Table   X can span HML and SMB. Again, if the base assets are MMV, all triplets should be able to explain HML and SMB equally well, independently of whether the mimicking portfolios track news related to future GDP growth or any other variable. In the case of SMB, the average R-square ranges between 0.17 and 0.77. Furthermore, the combination of TRLOW, TRMED, and TRHIGH is the combination that contains the largest amount of information about HML and SMB simultaneously. Again, these results demonstrate that the base assets are not MMV.
VI. Conclusions
This paper shows that news related to future GDP growth explain the cross-section of US equity returns reasonably well. We construct mimicking portfolios that proxy for news related to future GDP growth and show that a combination of these mimicking portfolios can price the 25 portfolios created by Fama and French approximately as well as the Fama-French model.
We construct several mimicking portfolios using as base assets portfolios grouped on B/M and size. We find that mimicking portfolios created from base assets grouped only on B/M are better able to explain the cross-section of equity returns than other mimicking portfolios considered.
TRHIGH, TRLOW, and TRMED can also almost fully describe the time-series variation in HML. In addition, they explain a substantial proportion of the time-series variation in SMB. Our tests suggest that much of the success of the Fama-French model in explaining equity returns is due to the ability of HML and SMB to capture news related to future GDP growth.
Several questions raised from the results of this paper remain open. We need to understand why the B/M characteristics of the base assets matter more than their size characteristics and why either of these characteristics should matter at all. On the same note, we need to understand why more than one mimicking portfolios are necessary in order to price equities reasonably well. To address these issues, we need a theoretical model which will allow us to link firm characteristics to economic shocks and future GDP growth. Such issues will be addressed in our future work. where B t denotes the base assets and Z t-1 the control variables. The base assets are six equity portfolios with different book-to-market (B/M) and size (MV) characteristics. Their returns are in excess of the riskless rate. S MV stands for small MV whereas B MV stands for big MV. Similarly, L B/M, M B/M, and H B/M denote low, medium, and high B/M, respectively. The control variables include a constant, the term premium (TERM), the default premium (DEF), the detrended wealth (cay) and the risk-free rate (RF). Contrary to the other control variables, RF is not lagged because its value at time t is known at time t-1. TRSMALL denotes the mimicking portfolio constructed using only small MV portfolios as base assets. Similarly, TRBIG denotes the mimicking portfolio constructed using only big MV portfolios. TRHIGH, TRMED, and TRLOW are the mimicking portfolios formed on the basis of only high, medium or low B/M assets, respectively. T-values are reported below the coefficient estimates. They are corrected for White (1980) heteroskedasticity and serial correlation up to 4 lags using the Newey-West (1987) estimator. The R-squares are adjusted for degrees of freedom. The regressions use quarterly data, but the GDPgrowth variable is annualized. Returns are continuously compounded and in percentage terms. 
Note:
The 25 left-hand-side assets are the Fama-French portfolios formed from the intersection of five MV and five B/M portfolios. TRLOW is the mimicking portfolio of news about future GDP growth constructed using only the low B/M base assets. Similarly, TRMED and TRHIGH are the mimicking portfolios constructed using only the medium and high B/M base assets. TRSMALL and TRBIG are mimicking portfolios formed on the basis of only small, or big MV base assets. Finally TRALL is the mimicking portfolio constructed using all base assets. T-values are reported in parentheses below the coefficient estimates. They are corrected for White (1980) heteroskedasticity and serial correlation up to 3 lags using the Newey-West (1987) estimator. The tests are performed using monthly data. Returns are continuously compounded and in percentage terms. The R-squares are adjusted for degrees of freedom. 
The 25 left-hand-side assets are the Fama-French portfolios formed from the intersection of five MV and five B/M portfolios. TRALL is the mimicking portfolio formed using all six base assets. MKT stands for the return on the market portfolio. T-values are reported in parentheses below the coefficient estimates. They are corrected for White (1980) heteroskedasticity and serial correlation up to 3 lags using the Newey-West (1987) estimator. The tests are performed using monthly data. Returns are continuously compounded and in percentage terms. The R-squares are adjusted for degrees of freedom. 
The 25 left-hand-side assets are the Fama-French portfolios formed from the intersection of five MV and five B/M portfolios. MKT denotes the equity market portfolio. HML and SMB are the factors created by Fama and French. HML is a zero-investment portfolio which is long on high book-to-market stocks and short on low book-to-market stocks. SMB is a zero-investment portfolio which is long on small market value stocks and short on big market value stocks. T-values are reported in parentheses below the coefficient estimates. They are corrected for White (1980) heteroskedasticity and serial correlation up to 3 lags using the Newey-West (1987) estimator. The tests are performed using monthly data. Returns are continuously compounded and in percentage terms. The R-squares are adjusted for degrees of freedom. Table V . HML is a zeroinvestment portfolio which is long on high book-to-market stocks and short on low book-to-market stocks. SMB is a zero-investment portfolio which is long on small market value stocks and short on big market value stocks. TRLOW is the mimicking portfolio of news about future GDP growth constructed using only the low B/M base assets. Similarly, TRMED and TRHIGH are the mimicking portfolios constructed using only the medium and high B/M base assets. TRSMALL and TRBIG are mimicking portfolios formed on the basis of only small, or big MV base assets. Finally, TRALL is the mimicking portfolio formed using all six base assets. T-values are reported in parentheses below the coefficient estimates. They are corrected for White (1980) heteroskedasticity and serial correlation up to 3 lags using the Newey-West (1987) estimator. The tests are performed using monthly data. Returns are continuously compounded and in percentage terms. The R-squares are adjusted for degrees of freedom. 
The 25 left-hand-side assets are the Fama-French portfolios formed from the intersection of five MV and five B/M portfolios. MKT stands for the market portfolio. HML is a zero-investment portfolio which is long on high book-to-market stocks and short on low book-to-market stocks. SMB is a zero-investment portfolio which is long on small market value stocks and short on big market value stocks. We regress HML and SMB on TRLOW, TRMED, and TRHIGH. TRLOW is the mimicking portfolio of news about future GDP growth constructed using only the low B/M base assets. Similarly, TRMED and TRHIGH are the mimicking portfolios constructed using only the medium and high B/M base assets. HMLTR is defined as the sum of the products of the slope coefficients with the three mimicking portfolios. In the same manner, SMBTR is the sum of the products of the slope coefficients with TRHIGH, TRMED, and TRLOW. T-values are reported in parentheses below the coefficient estimates. They are corrected for White (1980) heteroskedasticity and serial correlation up to 3 lags using the Newey-West (1987) estimator. The tests are performed using monthly data. Returns are continuously compounded and in percentage terms. The R-squares are adjusted for degrees of freedom. 
The 25 left-hand-side assets are the Fama-French portfolios formed from the intersection of five MV and five B/M portfolios. MKT stands for the market portfolio. HML is a zero-investment portfolio which is long on high book-to-market stocks and short on low book-to-market stocks. SMB is a zero-investment portfolio which is long on small market value stocks and short on big market value stocks. We regress HML and SMB on TRLOW, TRMED, and TRHIGH. TRLOW is the mimicking portfolio of news about future GDP growth constructed using only the low B/M base assets. Similarly, TRMED and TRHIGH are the mimicking portfolios constructed using only the medium and high B/M base assets. HMLNTR is defined as the sum of the constant plus the residuals of the regression of HML on the three mimicking portfolios. In the same manner, SMBNTR is the sum of the constant plus the residuals from the regression of SMB on TRHIGH, TRMED, and TRLOW. Tvalues are reported in parentheses below the coefficient estimates. They are corrected for White (1980) heteroskedasticity and serial correlation up to 3 lags using the Newey-West (1987) estimator. The tests are performed using monthly data. Returns are continuously compounded and in percentage terms. The R-squares are adjusted for degrees of freedom. Note: The intercepts and r-squares are from regressions of the 25 Fama-French portfolios formed from the intersection of five MV and five B/M portfolios on various combinations of three mimicking portfolios. TRLOW is the mimicking portfolio of news about future GDP growth constructed using only the low B/M base assets. Similarly, TRMED and TRHIGH are the mimicking portfolios constructed using only the medium and high B/M base assets. TRSMALL and TRBIG are mimicking portfolios formed on the basis of only small, or big MV base assets. ITRLOW, ITRMED, and ITRHIGH are mimicking portfolios that track news of future (one-year ahead) US inflation using only low, medium and high B/M portfolios as base assets respectively. Finally, XTRLOW, XTRMED, and XTRHIGH are mimicking portfolios that track news about changes in the future (one-year ahead) DEM/USD exchange rate using again only low, medium, and high B/M portfolios as base assets. The tests are performed using monthly data. Returns are continuously compounded and in percentage terms. The R-squares are adjusted for degrees of freedom. MSI stands for mean squared intercept. Note: HML is a zero-investment portfolio which is long on high B/M stocks and short on low B/M stocks. SMB is a zero-investment portfolio which is long on small market value (MV) stocks and short on big MV stocks. TRLOW is the mimicking portfolio of news about future GDP growth constructed using only the low B/M base assets. Similarly, TRMED and TRHIGH are the mimicking portfolios constructed using only the medium and high B/M base assets. TRSMALL and TRBIG are mimicking portfolios formed on the basis of only small, or big MV base assets. ITRLOW, ITRMED, and ITRHIGH are mimicking portfolios that track news of future (one-year ahead) US inflation using only low, medium and high B/M portfolios as base assets respectively. Finally, XTRLOW, XTRMED, and XTRHIGH are mimicking portfolios that track news about changes in the future (one-year ahead) DEM/USD exchange rate using again only low, medium, and high B/M portfolios as base assets. The tests are performed using monthly data. Tvalues are reported in parentheses below the coefficient estimates. They are corrected for White (1980) heteroskedasticity and serial correlation up to 3 lags using the Newey-West (1987) estimator. Returns are continuously compounded and in percentage terms. The R-squares are adjusted for degrees of freedom.
